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(54) PROJECTION LENS FOR PROJECTION DISPLAY APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection lens 
which reduces the thickness of a projection television, 
facilitates the arrangement of optical parts for color 
separation and synthesis and reduces longitudinal 
chromatic aberration. 

SOLUTION: A first lens group having a negative power, a 
second lens group having a positive power are arranged 
from the screen side of a projection display device, and 
an aperture diaphragm is positioned between the first 
lens group and the second lens group. The first lens * 
group includes at least one aspherical lens element and 
at least three spherical lens elements, and the lens 
element of the first lens group spaced away from the 
screen by a maximum distance has a positive power, and 
the second lens group includes a triple cemented lens 
composed of three lens elements cemented together, 
and further includes at least one lens element having 
positive power and arranged at one side of the triple 
cemented lens opposite to the screen. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The light source, an illumination- light study system, an optical bulb, the color separation / 
synthetic system, projection display equipment possessing a projection lens which are characterized by 
providing the following The 1st lens group which has the first negative power from a screen side of said 
projection display equipment The 2nd lens group which has positive power An aperture diaphragm is 
located between said 1st lens groups and said 2nd lens groups. When setting the effective focal distance of 
f2 and a whole lens to f and setting [ the effective focal distance of said 1st lens group / the effective focal 
distance of fl and said 2nd lens group ] bfl and two distance lens between groups to d for a rear-face focal 
distance, the following conditions and (l)-5.4 - < - d/fl < -0.2 (2) 0.4 - < - d/f2 < - 5.1 (3) 2.8 - < - bfl/f < 
- 7.8 is satisfied and made. A lens element which said 1st lens group has in an endmost part of a screen 
opposite hand of said 1st lens group including at least one or more aspheric lens elements and at least 
three or more spherical lens elements is positive power. 

[Claim 2] An aspheric lens element of said 1st lens group is the projection lens of projection display 
equipment according to claim 1 characterized by making it the 1st [ at least / or more ] page turn into the 
aspheric surface. 

[Claim 3] An aspheric lens element of said 1st lens group is the projection lens of projection display 
equipment according to claim 1 characterized by taking into consideration from a screen side and making 
it located most ahead. 

[Claim 4] 3 cemented lenses of said 2nd lens group are projection lenses of projection display equipment 
according to claim 1 characterized by making it have positive optical power. 

[Claim 5] It is the projection lens of projection display equipment according to claim 1 which it is made, as 
for 3 cemented lenses of said 2nd lens group, for a central lens to have negative optical power, and is 
characterized by making it other two lenses have positive optical power. 

[Claim 6] For 3 cemented lenses of said 2nd lens group, a refractive index Ndc of a central lens and a 

refractive index Nds of other two lenses are the following conditions and I NdcNds I . > A projection lens 

of projection display equipment according to claim 5 characterized by making it satisfy 0.16. 

[Claim 7] For 3 cemented lenses of said 2nd lens group, the Abbe number Vdc of a central lens and the 

Abbe number Vds of other two lenses are the following conditions and I Vdc-Vds I . > A projection lens of 

projection display equipment according to claim 5 characterized by making it satisfy 23. 

[Claim 8] 3 cemented lenses of said 2nd lens group are projection lenses of projection display equipment 



according to claim 1 characterized by a central lens having positive optical power and making it other two 
lenses have negative optical power, 

[Claim 9] It is the projection lens of projection display equipment according to claim 1 characterized by 
constituting said projection lens between said 1st lens groups and said 2nd lens groups, including a 
reflecting mirror further, and enabling it to change an optical path inside said projection lens with said 
reflecting mirror as said reflecting mirror is located between said 1st lens groups and aperture 
diaphragms. 

[Claim 10] said reflecting mirror ■- an angle th of an incidence chief ray of said reflecting mirror, and a 
reflective chief ray to make - the following conditions and 45 < - th < - A projection lens of projection 
display equipment according to claim 9 characterized by satisfying 90. 

[Claim 11] Said projection lens is a projection lens of projection display equipment according to claim 1 
characterized by constituting including further the color separation / prism block for composition which 
adds many prism to said projection lens (31) and said optical bulb (22), is joined to them, and consists of 
cementation of said projection lens (31) and prism of said optical bulb (22) and a large number. 
[Claim 12] said prism block - a RIFURAKKUTIBU index Ndp and the Abbe number Vdp of said prism 
block - the following conditions and Ndp > 1.64Vdp < - A projection lens of projection display equipment 
according to claim 11 characterized by making it satisfy 33.0. 

[Claim 13] Said projection lens is a projection lens of projection display equipment according to claim 1 
characterized by making it have 1% or less of distortion. 

[Claim 14] Said projection lens is a projection lens of projection display equipment according to claim 1 
characterized by making it have 84% or more of circumference quantity of light ratio. 
[Claim 15] Said projection lens is a projection lens of projection display equipment according to claim 1 
characterized by making it have a field angle of 66 degrees or more. 

[Claim 16] Said projection lens is a projection lens of projection display equipment according to claim 1 
characterized by fixing distance between said 1st lens groups and optical bulbs, moving said 2nd lens 
group forward and backward, and adjusting focusing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention having the field angle of 60 degrees or 
more especially about projection display equipment, making Projection TV (or monitor) thin, securing a 
long rear face focal distance, and making easy arrangement of the optic color separation / for composition, 
tele cent rucksack (Telecentric) layout be carry out, the engine performance of the optic color separation / 
for composition be maintain highly, and it relate to the projection lens of the projection display equipment 
it be made decrease vertical chromatic aberration. 
[0002] 

[Description of the Prior Art] Generally, orientation that orientation that a man of today will enjoy leisure 
and a recreation individually is strong, and it will view and listen to a film or other image objects in 
individual free space has become strong. It is in the trend by which the screen or screens of an image, 
such as a display unit, are enlarged according to such orientation. 

[0003] It is the data projector using the projection technology in which the concept whose developed 
technology is a projector was introduced recently according to the trend of enlargement of such a screen or 
a screen, a projection TV, a projection monitor, etc., and it is as follows when the projection display 
equipment used for this is explained with reference to drawing 1 . 

[0004] And in connection with a display being enlarged recently, development of the back projection mold 
TV (or monitor) which constitutes a display system using the projection method is active. High 
definition-ization accompanying minimization of the system by which the back projection mold TV (or 
monitor) included not only enlargement of a screen but the maximum thinning of thickness etc., the 
increment in the number of the minimum pixels, the increment in the quantity of light, the increment in 
the uniformity coefficient of lighting, etc. is demanded. 

[0005] In drawing 1 , a reference mark 11 is the light source which is an extra-high pressure mercury 
lamp (Light source), 12 is a reflecting mirror, and 13 is an illumination optic (illumination optic). 
Moreover, a reference mark 21 is a polarization beam splitter (Polarized Beam Splitter, PBS), 22 is a 
reflected type light bulb (imager), 31 is a projection lens, and 32 is a screen. 

[0006] The brightness of projection display equipment is decided by the amount of the light out of which 
an extra-high pressure mercury lamp 11 comes with an extra-high pressure mercury lamp 11 as the light 
source of projection display equipment. 

[0007] It is reflected from a reflecting mirror 12 and the light from an extra-high pressure mercury lamp 



11 comes to pass the illumination optic 13. The illumination optic 13 is uniform, and the light from an 
extra-high pressure mercury lamp 11 is made to become close to parallel light, it has the maximum 
effectiveness, and it is made to converge on the optical bulb 22. At this time, the illumination optic 13 
used uses an optical tunnel (Light tunnel), an optical pipeline (light pipe), or a fly eye lens (Fly-eye lens). 
[0008] The reason for using an optical pipeline does not have the uniform intensity (intensity) of a wide 
sense here in the light which comes out of a lamp, and the luminous intensity in the direction of an optical 
axis is strong, and luminous intensity is because it becomes still weaker, so that it keeps away with an 
optical axis. When it is reflected in LCD and such a light comes out, the brightness of an image becomes 
less uniform on a screen. Therefore, an optical pipeline is used in order to make the light which comes out 
of a lamp and which is not uniform equalize as much as possible to the maximum extent. 
[0009] It becomes irregular with an optical bulb (imager) signal, and the light by which passes a 
polarization beam splitter 21 and incidence is carried out to the reflected type light bulb 22 is reflected by 
the back plane (back plain). And amplification projection is carried out by the projection lens 31 on a 
screen 32. 

[0010] In order that the projection lens 31 used at this time may maximum-thin the thickness of a 
projection TV or a monitor, very short projector distance is needed. That is, a projection lens with a large 
field angle (Field of View) comes to be required. Moreover, the high performance projection lens which has 
high resolution by the increment in the minimum number of pixels and reduction of the magnitude which 
is the validity of the whole in an optical bulb is demanded. Although the quantity of light of a projection 
system and the uniformity coefficient of lighting are greatly influenced by the engine performance of an 
illumination system, the projection lens which has the comparatively low f number ((73.5 or less) and a 
high circumference quantity of light ratio (80% or more) to compensate for the engine performance of an 
illumination system is needed. 

[0011] Moreover, projection display equipment arranges a polarizing prism and a color filter between a 
projection lens and an optical bulb for color separation/composition in order to change the shaft of the 
optical path of an illumination system, and the optical path of the projection lens 31 which generates the 
illumination light. A projection lens must prepare a rear-face focal distance long enough by arrangement 
of such an optical component. 

[0012] Furthermore, although a polarizing prism, a color filter, etc. embody the engine performance by 
optical coating, such optical coating has a large change of the engine performance according to the angle 
which plane of incidence and incident light make. 

[0013] Therefore, lowering of the optical -character ability according to each field can be prevented only 
after, as incidence of the incident angle of the chief ray of each field which carries out incidence to such an 
optical component is carried out at right angles to an optical bulb. In order to satisfy such conditions, a 
projection lens must carry out a tele cent rucksack. 

[0014] Although the vertical chromatic aberration of the projection lens 31 comes to be shown by the 
mistake convergence (Misconvergence) of R, G, and B3 color with projection display equipment, if such a 
mistake convergence becomes large, one white line will become distinguishable [ R, G, and B3 line ]. That 
is, if a mistake convergence is large, the problem to which image quality falls will be generated. When 
using it as an object for monitors which displays many alphabetic characters, such a mistake convergence 
problem is serious, and it must be embodied after all so that a projection lens may make vertical 
chromatic aberration very small. 



[0015] 

[Problem(s) to be Solved by the Invention] However, the lens which can be satisfied with the former of all 
the engine performance that a projection lens must satisfy to such projection display equipment was not 
embodied. 

[0016] Moreover, although the projection lens with which it is satisfied with of any one engine 
performance among the engine performance which a projection lens must satisfy to projection display 
equipment, or satisfied of the partial engine performance can be embodied comparatively easily, the 
embodiment of a projection lens which can satisfy all engine performance is difficult, while it has the field 
angle of the wide angle of 60 degrees or more especially and a rear-face focal distance is long a tele cent 
- there was a problem that embodying was not easy, so that the rucksack projection lens satisfied various 
engine performance of an ideal. 

[0017] It was made in order that this invention might solve the trouble of the above conventional 
technology, and the object is in offering the projection lens of the projection display equipment which has 
a long rear-face focal distance and can embody the TERESEN trick projection lens of a wide angle, though 
engine -performance conditions required for a big screen, the minimum thickness, and a high-definition 
projection system are satisfied. 

[0018] Moreover, they are to offer the projection lens of the projection display equipment which can 
decrease vertical chromatic aberration as tele cent rucksack layout is carried out [ equipment ] and tho 
engine performance of color separation / optic for composition is maintained [ equipment] highly, secu -ing 
a long rear face focal distance, and making [ other objects of this invention have the field angle of 60 
degrees or more, make a projection TV ( or monitor) thin, ] easy arrangement of color separation / optic for 
composition. 

[0019] In addition, the field angle (Field of view) of other objects of this invention is 60 degrees or more. 
BFL/F> Satisfying 2.8 and making it a rear-face focal distance become long enough The chief ray of each 
field (Field) is satisfied with a body side of the tele cent rucksack (Telecentric) which carries out vertical 
incidence. It has the high resolution from which MTF (Modulation Transfer Function) becomes 40% or 
more also in the outermost angle field with the Nyquist rate (Nyquist frequency) decided by the minimum 
pixel of an optical bulb. Distortion aberration (Distortion) has a small color scale factor within 1%, and is 
to offer the projection lens of the projection display equipment which can embody the projection lens 
whose surrounding quantity of light ratio is 85% or more because of the uniform brightness of the whole 
screen. 
[0020] 

[Means for Solving the Problem] In projection display equipment with which this invention which solves 
the above-mentioned technical problem possesses the light source, an iUuminationlight study system, an 
optical bulb, color separation / synthetic system, and a projection lens The 1st lens group which has the 
first negative power from a screen side of said projection display equipment, An aperture diaphragm is 
located between the 2nd lens group which has positive power, and said 1st lens group and said 2nd lens 
group. When setting the effective focal distance of £2 and a whole lens to f and setting [ the effective focal 
distance of said 1st lens group / the effective focal distance of fl and said 2nd lens group ] bfl and two 
distance lens between groups to d for a rear-face focal distance, the following conditions and (l)-5.4 - < - 
d/fl < -0.2 (2) 0.4 » < - d/f2 < - 5.1 (3) 2.8 - < - bfl/f < 7.8 is satisfied and made. Said 1st lens group 
contains at least one or more aspheric lens elements and at least three or more spherical-lens elements. It 



is made for a lens element at an endmost part of a screen opposite hand of said 1st lens group to have 
positive power. Said 2nd lens group It is characterized by constituting said projection lens from said 3 
cemented lenses including a lens element which has at least one or more positive power in a screen 
opposite hand including 3 cemented lenses which consist of cementation of three lens elements. 
[0021] 

[Embodiment of the Invention] Hereafter, it is as follows when 1 operation gestalt accompanying the 
technical thought of the projection lens in the projection display equipment of above this inventions is 
explained with reference to a drawing. 

[0022] Drawing 2 is the drawing in which 1 operation gestalt of the projection lens of the projection 
display equipment by this invention was shown, and drawing 6 is the drawing in which other operation 
gestalten of the projection lens of the projection display equipment by this invention were shown. 
[0023] In the projection display equipment which possesses the light source 11, the illumination-light 
study system 13, the optical bulb (imager) 22, color separation / synthetic system 21, and the projection 
lens 31 as shown in this The 1st lens group Gl which begins from the screen side of said projection 
display equipment, and has negative power, An aperture diaphragm (Aperture Stop) is located between 
the 2nd lens group G2 which has positive power, and said 1st lens group Gl and said 2nd lens group G2. 
When setting the effective focal distance of f2 and a whole lens to f and setting [ the effective focal 
distance of said 1st lens group Gl / the effective focal distance of f 1 and said 2nd lens group G2 ] bfl and 
two distance lens between groups to d for a rear-face focal distance, the following conditions and (l)-5.4 - 
< - d/fl < 0.2 (2) 0.4<d/f2 < - 5.1 (3) 2.8 - < - bfl/f < - 7.8 is satisfied and made. Said 1st lens group Gl 
contains at least one or more aspheric lens elements (lens element) and at least three spherical-lens 
elements or more. He is trying for the lens element in the very end of the screen opposite hand of said 1st 
lens group Gl to have positive power (Positive power). Said 2nd lens group G2 constitutes said projection 
lens from said 3 cemented lenses including the lens element which has at least one or more positive power 
in a screen opposite hand including 3 cemented lenses (Cemented Triplet Lens) which consist of 
cementation of three lens elements. 

[0024] It is made for the aspheric lens element of said 1st lens group Gl to become the page [ 1st / or more 
/ at least ] aspheric surface. 

[0025] The aspheric lens element of said 1st lens group Gl is taken into consideration from a screen side, 
and is located in a foremost side. 

[0026] It is made for 3 cemented lenses of said 2nd lens group G2 to have positive optical power (positive 
optical power). 

[0027] It is made, as for 3 cemented lenses of said 2nd lens group G2, for a central lens to have negative 
optical power (negative optical power), and is made for other two lenses to have positive optical power. 
[0028] For 3 cemented lenses of said 2nd lens group G2, the refractive index (refractiveindex) Ndc of a 
central lens and the refractive index (refractive index) Nds of other two lenses are the following 
conditions and | Ndc-Nds I . > It is made to satisfy 0.16. 

[0029] For 3 cemented lenses of said 2nd lens group G2, the Abbe number (Abbe number) Vdc of a central 
lens and the Abbe number (Abbe number) Vds of other two lenses are the following conditions and 
I Vdc-Vds I . > It is made to satisfy 23. 

[0030] As for 3 cemented lenses of said 2nd lens group G2, a central lens has positive optical power, and it 
is made for other two lenses to have negative optical power. 



[0031] Said projection lens is constituted between said 1st lens groups Gl and said 2nd lens groups G2, 
including a reflecting mirror further, and as said reflecting mirror is located between said 1st lens groups 
and aperture diaphragms, it enables it to change an optical path inside said projection lens with said 
reflecting mirror. 

[0032] said reflecting mirror -- the angle th of the incidence chief ray of said reflecting mirror, and a 

reflective chief ray to make - the following conditions and 45 < th < It is made to satisfy 90. 

[0033] Said projection lens makes said optical bulb 22 join many prism to said projection lens 31 by 

addition, and is constituted, including further the color separation / prism block for composition which 

consists of cementation of the prism of said projection lens 31, said optical bulb 22, and a large number. 

[0034] said prism block - the refractive index Ndp and the Abbe number Vdp of said prism block - the 

following conditions and Ndp > 1.64Vdp < - It is made to satisfy 33.0. 

[0035] It is made for said projection lens to have 1% or less of distortion (distortion). 

[0036] It is made for said projection lens to have 84% or more of circumference quantity of light ratio. 

[0037] It is made for said projection lens to have the field angle of 66 degrees or more. 

[0038] Said projection lens fixes the distance between said 1st lens groups Gl and optical bulbs, moves 

said 2nd lens group G2 forward and backward, and adjusts focusing. 

[0039] Thus, it will be as follows if a drawing explains actuation of the projection lens of the projection 
display equipment by constituted this invention to details. 

[0040] First, the wide-angle TERESENTORIKKU projection lens (Wide angle Telecentric Projection Lens) 
which has the long back focal length (Long Back Focal Length) by this invention As a projection lens used 
for the projection display equipment which has the light source, an illumination-light study system, an 
optical bulb (imager), color separation / synthetic system, and a projection lens It is the projection lens for 
back projection mold projection TVs (or monitor) which carries out amplification projection of the image 
(image) formed in the graphic display device which consisted of many pixels, and expresses the image of 
big screen high definition. 

[0041] Then, it consists of a lens group Gl which has negative power (Negative Power), and two lens 
groups of the lens group G2 which has positive power (Positive Power) like drawing 2 , and an aperture 
diaphragm (Aperture Stop) is located between the lens group Gl and the lens group G2. The following 
conditions are satisfied, when setting the effective focal distance of f2 and a whole lens to f and setting 
[ the effective focal distance of Gl lens group / the effective focal distance of fl and G2 lens group ] bfl and 
two distance lens between groups to d for a rear-face focal distance. 

(1) -5.4 - < - d/fl < 0.2 (2) 0.4 - < - d7f2 < - 5.1 (3) 2.8 - < - bfl/f < - The 1st lens group Gl of the 7.8 
beginnings contains at least one or more aspheric lens elements (lens element) and at least three 
spherical-lens elements or more. The lens element in the very end of the screen opposite hand of the 1st 
lens group Gl has positive power (Positive power). 

[0042] The 2nd 2nd lens group G2 must contain the lens element which has at least one or more positive 
power in a screen opposite hand from these 3 cemented lenses including 3 cemented lenses (Cemented 
Triplet Lens) which consist of cementation of three lens elements. 

[0043] If it is made to have the field angle of the wide angle of 60 degrees or more, it will reduce, so that 
the 1st [ or more / at least ] one page arranges the plastics aspheric lens which is the aspheric surface in 
Gl lens group and is [ that residual aberration, such as a confrontation bow, distortion aberration, and 
vertical chromatic aberration, comes to remain ] satisfied with it of confrontation bulge aberration but, 



and distortion aberration will be contracted to less than 1%. When it must delete elaborately and uses 
glass at the time of processing, it must be shaved each time, but the aspheric lens is advantageous in 
respect of reduction of a price band and a routing here, if plastics is manufactured and used with metal 
mold. 

[0044] Since the light source of very high energy is used for projection display equipment, a temperature 
change is intense and importance must be attached also to the temperature change accompanying 
external environment. Therefore, if it can do, it must be made to have to have weak refractive power, in 
order that the plastics aspheric lens with the comparatively sharp engine -performance change 
accompanying temperature may minimize the effect of a temperature change compared with a glass lens 
(Glass lens). 

[0045] Moreover, in order to maintain a uniform injection temperature and the uniform pressure at the 

time of lens injection, the thickness difference of a core and a periphery must be minimized. 

[0046] In order to satisfy such conditions, the aspheric lens element of the first 1st lens group Gl has 

weak negative optical power (negative optical power) or weak positive optical power (positive optical 

power). 

[0047] At this time, the equation of the used aspheric surface is as the following formula 1. 
[Equation l] 

. = — y — + Ay * r By* +ck 8 +/y° 

[0048] z is the direction of an optical axis, y is a direction vertical to the direction of an optical axis here, R 
is the radius of a lens side, K is a conic constant, and A, B, C, and D are aspheric surface coefficients. 
[0049] the Mgh-reflectiveliquidcrystal light bulb (imager) generally used for projection display 
equipment - R, G, and B - three optical bulbs expressing each three primary colors are used. The image 
of this three optical bulb is compounded by color separation / synthetic system, and amplification 
projection is carried out through a projection lens, if the vertical chromatic aberration of a projection lens 
is large at this time - R, G, and B - the color scale-factor difference of each image - R, G, and B in a 
screen periphery - each image inequality occurs. 

[0050] Therefore, vertical chromatic aberration was contracted to G2 lens group by the projection lens by 
this invention using the triple cemented lens (Triple Cemented Lens) which joined three lenses. 
[0051] The triple cemented lens has positive optical power (positive optical power), a central lens has 
negative optical power, and other two lenses have positive optical power. And the refractive index 
(refractive index) Ndc of the lens of the center of 3 cemented lenses and the refractive index (refractive 
index) Nds of other two lenses satisfy a degree. 

I Ndc- Nds I > The Abbe number (Abbe number) Vdc of the lens of the center of 0.16 and 3 cemented 
lenses and the Abbe number (Abbe number) Vds of other two lenses satisfy a degree. 
I Vdc-Vds I > In 23 and Gl lens group, the nearest lens is arranged at an aperture diaphragm (Aperture 
Stop) so that it may have the refractive power of an amount, and it wa6 made for the furthest lens from an 
aperture diaphragm in G2 lens group to have the refractive power of an amount. 

[0052] On the other hand, in order to minimize the magnitude and thickness of projection display 
equipment, like drawing 6 , between the lens group Gl of the beginning of a projection lens, and the 2nd 
lens group G2, a reflecting mirror can be set and an optical path can be changed inside a projection lens. 



That is, as a reflecting mirror is located between the 1st lens group and an aperture diaphragm, it 
enables it to change an optical path inside a projection lens. 

[0053] The depth (Depth) of projection display equipment can be reduced now by this, moreover, 
compared with the system which uses two pieces or three mirrors, adjustment is easy between a 
projection lens and a screen - it has many advantages also in respect of the reliability instead of **. As for 
the angle th which the incidence chief ray and reflective chief ray of a mirror make, a degree is satisfied at 
this time. 

45 < - Th < - 90 - like Projection Lens of Drawing 6 Again The lens of the structure where a reflecting 
mirror can be set and an optical path can be changed inside a projection lens between the 1st lens group 
Gl and the 2nd lens group G2 To projection display equipment, at the time of wearing A focusing 
(focusing) sake, When moving a lens forward and backward in accordance with an optical axis, in order 
for the location of an image to follow up and down and to move on a screen, a projection lens can move 
only the lens group G2 forward and backward, and can carry out focusing accommodation. 
[0054] As for the projection display equipment which used the reflective mold liquid crystal light bulb 
(Liquid crystal imager), an illumination-light study system, and color separation / synthetic system are 
located between a projection lens and an optical bulb. 

[0055] The projection lens of this invention The light source 11, the illumination optic 13 of an 
illumination-light study system, It is used for the projection display equipment which has the optical bulb 
(imager) 22, the polarization beam splitter 21 of color separation / synthetic system, and the projection 
lens 31, and is the first negative power 0 from the screen side of projection display equipment. 
[ Negative ] It consists of a lens group Gl which has Power, two lens groups of the lens group G2 which 
has positive power (Positive Power), and prism the color separation / block for composition which consists 
of cementation of many prism (Prism). 

[0056] Therefore, in consideration of color separation / prism block for composition, layout of a projection 
lens must be made from the time of layout of a projection lens. Since it is generally effective in contracting 
the length of back focal length (Back Focal Length) so that the refractive index of a prism block becomes 
high, magnitude of a projection lens can be made small. Therefore, it becomes easy to amend spherical 
aberration and the aberration outside a shaft (Off-axial aberrations), moreover, the thing for which the 
difference of the refractive index according to wavelength uses the prism block of little low distribution 
glass (Glass) construction material R, G, and B - the vertical chromatic aberration of the projection 
lens resulting from being three optical bulbs expressing each three primary colors - it can contract -- this 
- following - R, G, and B - it is advantageous to amendment of the color scale factor of each image. 
[0057] Therefore, the RIFURAKKUTIBU index (refractive index) Ndp and the Abbe number (Abbe 
number) Vdp of the color separation / prism block for composition of a projection lens by this invention 
satisfy a degree. 

Ndp > 1.64Vdp < - the case of the projection display equipment using 33.03 optical bulbs - R, G, and B - 
since it is mutually- independent-like [ each panel (Pannel) ], the distance of each back focal length 
classified by wavelength (back focal length) performs other zoom lens (zooming lens) designs mutually. A 
color scale factor and the MTF engine performance are improvable with this. 

[0058] It is as follows if the operation gestalt of the projection lens with which are satisfied of the above 
conditions is mentioned. 

[0059] A table 1 is a table having shown the 1st operation gestalt over drawing 2 , and drawing 3 is a 



graph which shows the analysis result of MTF by the 1st operation gestalt of a table 1. 
[A table l] 
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[0060] Then, the 1st operation gestalt is satisfied with effective-focal-distance Fl=-69.06 of 
effective-focal-distance F- 11.499 of 80 field angles and a whole lens, and Gl lens group, 
effective focal-distance F2=57.23 of G2 lens group, and rear-face focal distance BFL=54.55 of the tele cent 
rucksack conditions in which the field angle of the wide angle of 60 degrees or more, and the long 
rear-face focal distance of BFL/F=4.7 and the chief ray of the outermost angle field carry out incidence at 
right angles to an optical bulb side. 

[0061] With a table 1, for the panel of each R and G, and B3 color, and color separation/composition, the 
thickness of a field 27 set the zoom location of three pieces, and set distance to optical components to 
5.002mm, 5.0mm, and 5.0205mm respectively. 

[0062] Drawing 3 is CODE about MTF (Modulation Transfer Function) to 40 linepair/mm special 
frequency (spatial frequency). It is the result of analyzing by V Gens layout software on ORA). In 
connection with this, 40% or more of MTF was able to be obtained by 40 linepair(s)/mm to all the fields 
(Field). 

[0063] A table 2 is a table having shown the 2nd operation gestalt over drawing 2 , drawing 4 is the 



drawing which expressed the layout of the table 2 by the 2nd operation gestalt of a table 2 with the beam 
of light, and drawing 5 is the graph which showed the analysis result of MTF by the 2nd operation gestalt 
of a table 2. 

[0064] Then, as for the operation gestalt of a table 2, the vertical incidence to the optical bulb side in the 
field angle of the wide angle of 60 degrees or more, and the long rear-face focal distance of BFL/F=2.8 and 
the chief ray of the outermost angle field is satisfied with effective-focal-distance F- 14.99 of 66 field angles 
and a whole lens, effective-focal-distance Fl=- 151.59 of Gl lens group, effective-focal-distance F2=42.815 
of G2 lens group, and rear-face focal distance BFL=42.242 of tele cent rucksack conditions. 
[0065] The thickness of the field 27 of a table 2 set the zoom location of three pieces, and set respectively 
distance to each R and G, B3 color panel, and the optical components for color separation/composition to 
2.48016mm, 2.5mm, and 2.54487mm. 
[A table 2] 
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[0066] Drawing 5 is the result of analyzing MTF (Modulation Transfer Function) to 40 linepair/mm 

special frequency by CODE V Gens layout software on ORA). In connection with this, 40% or more of MTF 

was able to be obtained by 40 linepair(s)/mm to all the fields (Field). 

[0067] A table 3 is a table having shown the 3rd operation gestalt over drawing 2 . 

[A table 3] 
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[0068] The operation gestalt of a table 3 is satisfied with effective focal* distance Fl=-46.4 of 
effective-focal-distance F- 12. 172 of 76.2 field angles and a whole lens, and Gl lens group, 
effective focal-distance F2=44.61 of G2 lens group, and rear-face focal distance BFL=51.257 of the tele 
cent rucksack conditions in which the field angle of the wide angle of 60 degrees or more, and the long 
rear-face focal distance of BFL/F=4.2 and the chief ray of the outermost angle field carry out incidence at 
right angles to an optical bulb side. 

[0069] A table 4 is a table showing the 4th operation gestalt over drawing 2 . 
[A table 4] 
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[0070] The operation gestalt of a table 4 is satisfied with effective -focal-distance Fl=-53.269 of 
effective-focal-distance F- 12.217 of 79.7 field angles and a whole lens, and Gl lens group, 
effective focal-distance F2=47.65 of G2 lens group, and rear-face focal distance BFL=53.89 of the tele cent 
rucksack conditions in which the field angle of the wide angle of 60 degrees or more, and the long 
rear-face focal distance of BFL/F=4.4 and the chief ray of the outermost angle field carry out incidence at 
right angles to an optical bulb side. 

[0071] A table 5 is a table showing the 5th operation gestalt over drawing 2 . 
[A table 5] 
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[0072] The operation gestalt of a table 5 is satisfied with effective -focal-distance Fl=-34.071 of 
effective-focal-distance F- 11. 195 of 80.8 field angles and a whole lens, and Gl lens group, 
effective-focal-distance F2=45.773 of G2 lens group, and rear-face focal distance BFL=50.75 of the tele 
cent rucksack conditions in which the field angle of the wide angle of 60 degrees or more, and the long 
rear-face focal distance of BFL/F=4.5 and the chief ray of the outermost angle field carry out incidence at 
right angles to an optical bulb side. 

[0073] A table 6 is a table showing the 6th operation gestalt over drawing 2 . 
[A table 6] 
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[0074] The operation gestalt of a table 6 is satisfied with effective focal- distance Fl=-73.15 of 
effective-focal-distance F- 11.555 of 79.6 field angles and a whole lens, and Gl lens group, 
effective focal-distance F2=57.702 of G2 lens group, and rear-face focal distance BFL=39.762 of the tele 
cent rucksack conditions in which the field angle of the wide angle of 60 degrees or more, and the long 
rear-face focal distance of BFL/F=3.4 and the chief ray of the outermost angle field carry out incidence at 
right angles to an optical bulb side. 

[0075] Thus, as tele cent rucksack layout is carried out and the engine performance of color separation / 
optic for composition is maintained highly, he is trying for this invention to decrease vertical chromatic 
aberration, having the field angle of 60 degrees or more, reducing the thickness of a projection TV (or 
monitor), securing a long rear-face focal distance, and arrangement of color separation / optic for 
composition becoming easy. 

[0076] As mentioned above, although the desirable operation gestalt of this invention was explained, in 
this invention, various change, modification, and the activity of an equal object are possible. This 
invention is clear in transforming said operation gestalt appropriately and being able to apply it 
identically. Therefore, said written content does not limit the range of this invention decided by the limit 
of a claim. 
[0077] 



[Effect of the Invention] As mentioned above, the projection lens of the projection display equipment by 
this invention carries out tele cent rucksack layout, and as explained in full detail, as the engine 
performance of color separation / optic for composition is maintained highly, it does so the effect that 
vertical chromatic aberration can be decreased, it having the field angle of 60 degrees or more, reducing 
the thickness of a projection TV ( or monitor), securing a long rear face focal distance, and m akin g easy 
arrangement of color separation / optic for composition. 

[0078] Moreover, the projection lens which satisfies such conditions although the projection lens of very 
short projector distance is needed in order to minimize the depth of a projection TV or a monitor requires 
a large field angle (field angle) relatively/Therefore, the projection lens by invention can satisfy the 
resolution whose field angle is the requirement of the conventional projection lens despite 60 degrees or 
more etc., distortion, a color scale factor, a circumference quantity of light ratio, etc., and sets a reflecting 
mirror inside a lens, and the effect which it not only minimized the height of a whole set, but can make 
focus control very convenient by adjustment of only a back group lens group simply as can bend the lens 
itself also does it so. 

[0079] Moreover, although resolution is a basic index which shows focusing and the contrast (Contrast) 
engine performance of various lenses, it is the quantitive expression of the engine -performance index 
which must express the engine performance of an image like the maximum originally in the process 
which carries out amplification projection and maps the image of arbitration through a lens, therefore, 
the projection lens by this invention -- the optical bulb of SXGA0.7inch ■■ using it - an aim - resolution - 
there is also the advantage to which 40 linepair/mmMTF value satisfies with a center 60% or more, and 
satisfies 40% or more of engine performance on the outskirts with the numerical expression of a value. 
[0080] Moreover, in order to carry out the maximum maintenance of the engine performance of optics, 
such as PBS and a dichroic filter (Dichroic filter), tele cent rucksack optics needs to be designed. That is, a 
main light of all the fields that carry out incidence to a lens must be parallel. Therefore, the location of an 
entrance pupil (enterance pupil) must be infinite. Therefore, the effect which this invention embodied the 
tele cent rucksack layout to which such conditions are satisfied, and embodied the projection lens which 
maintains the engine performance of color separation / synthetic optic to the maximum extent comes to be 
acquired. 

[0081] Moreover, this invention makes suitable power allocation of the back group of a lens, and a 
pre group so that color separation / synthetic system can be arranged, and it has the effect which secured 
the back focal length (back focal length) of 80mm or more. 

[0082] moreover, this invention -- R, G, and B of 3 board type projection equipment - in consideration of 
the point that each panel is adjusted in mutually-independent, the distance of each back focal length 
classified by wavelength performs other zoom lens designs (zooming lens design) mutually, and is 
effective in a color scale factor and the MTF engine performance being improvable with this. 
[0083] Moreover, although the wide-angle lens (wide angle lens) has the very low circumference quantity 
of light ratio, even if there is no separate structural processing, the effect that 80% or more of high 
circumference quantity of light ratio is maintainable also comes to do so the projection lens by this 
invention. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not he translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The block block diagram of common projection display equipment. 

[Drawing 2] The drawing in which 1 actual gestalt of the projection lens of the projection display 
equipment by this invention is shown. 

[Drawing 31 The graph which shows the analysis result of MTF by the 1st operation gestalt of a table 1. 
[Drawing 4] The drawing which expressed the layout by the 2nd operation gestalt of a table 2 with the 
beam of light. 

[Drawing ft] The graph which shows the analysis result of MTF by the 2nd operation gestalt of a table 2. 
[Drawing Ql The drawing in which other operation gestalten of the projection lens of the projection 
display equipment by this invention are shown. 
[Description of Notations] 
11 Light Source 

13 Illumination-Light Study System 
22 Optical Bulb 

21 Color Separation / Synthetic System 
31 Projection Lens 
Gl The 1st lens group 
G2 The 2nd lens group 
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(54) [«Wffl«»] ^D^oc.^i'a^^x^W^lHW^D^x^^a^^^X 



(57) [Ktt] 

[HUH] ^bS^^bV- fu^ojpSfciS&u & 

l i/yXSt|2 i^X^iwP^Bfjai&tJSr&giS 
*, ^ 1 ^Xm^'Pte <b\>\ o£(±(D^S u-vX 

fc5 i^yXii/^ v HttaKS^-f ://<17— Sr^i-S <fc 5 

SI2 uvXpfi3|B©U'>-X^u^ >- 
ht£Z> 3ft-^W'VXSr^ x 3g-g-U-^Xd^^^ y — 
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v"s Vy^^W^B^Si^T, 

frt>mnv>*'8 ! T a v-^xm-b, 

mmm i \s>xm<D#%)mM®.m% 1 1 , mmm 2 uy 10 
xm<r>m%i$k&vm* 1 2 . ^ttuv-x^^^fsft 

Srf , ^B«u&ffi$iSr b f K 2o©u-v-X$MfflcDBg8£ 
£d£i-3t£\ 

(1) -5. 4< d/f 1 <-0. 2 

(2) 0. 4< d/f 2 < 5.1 

(3) 2. 8< bf 1/f < 7.8 

J: 5 f-U 

buISM 1 uv-XSSfi, i t> 1 o«±©^ffii^v 

h HufSm 1 WXj&ro* t If - VK*HB!lroS« 20 

3g-g-UVXSr^, HtfE 3 g^u-v-Xa* 

[1**3(2] Mf2^i u-yX»©#StffiwyXxu^ 

r. b Sr#m £ -T £§fjfc« 1 \zmm<D7v ? > 3 yf 
'f^/WIfCT'n^x^-ygyi/yx, 
[§f#JK3j WfB^i fyXB©#Mi/yXxi/^ 

^i/ayf-f^T'Kgfro/av'i^ygyyyX 
[»*&4] MI5^2 l^^X^SSf-a-U^Xfi:, tK 
v'f-f^f ^ #/w?!7-£;ft-r 5 <t 5 b * 

<&m b -T 5 if 1 £!E«©:X n v 5 ^ * v => y^ ^ ;* r 
n'3lf©^D^^'>3yuyX 8 40 
[§f#«sj mnsB2 u-vx^s^-a-w-vxtt. «t> 

ife© u vxas^Xf-r -r -/Or-?*?- 4 1>>\>/<V— Sr^-TS «t 
5£U i0 2kyX|l, 4 -fUrfT 4 

oyD^i^i/Hyf-f^^Klto/ciyi^ya 
vuyx. 

*OW-VX05H^Nd c 2 U-VXcoffl^Nd 

s #&(D&fK 

iNdc -Nd s I > 0. 1 6 so 



2 

i&co^n v** yr^ ^ ;/ W^era^n ^ > 
a yyyx, 

[f»**7l 1(115^2 UVXp©3^^^X(i, 4» 

A©i/yX©7-7'<iVd c ti©2 i/yXcD7y<» 

V d s 

IVd c-Vd s I > 2 3 

*W£ «t 9 Ki-S d b ^5|f #JS 5 KfE 

i07 , nv'j^-y3yf^^7'KSI©ya^i^-y 
3 yi^yX, 

[fflt#«8] WIES&2 i^yxi©3g^yyxit * 
*rou>'X^/Kv?7 i w7'^'rwX'/w-?y— Sr^U fife 
©2 i/yX^^f^ y^f-f^^y- Sr^pr-SJ: 
5 £ £ Sr WR t If 1 »c|B^©^n v?^ ^ 
■>a yf^^^W gloyc-yx^-y 3 yuyx. 

11**319] Hute^av^^v-s >-i<v-Xf±, HfrfH^ 

1 u>xmtmm&2 u^xmt<DmKRmm^^hK 

&<0b (DffllzVLm-fZ X 5 K LtluEffiWit i t> StfE 
^ n v?^ ^-> 3 y u^XrtgBT^iSBS^iE^ 5 r t ^T- 
# 5 «t 5 r t Sr^m t -t-SfiijfcJS 1 Jc|Ea©7°n 
v?^^ ->3 yf-f^T'u-i'gfiDT'ov'x^-ya yuy 
x » 

45 < th < 90 

Sr«S-T5 r b Zimb-i- «MMC9lcettO^ , n v?^ 
i?->s yf-f^^i/-C8lC7'D^x^-y3yi/yX ( 

/n>'x^y3yuyx (31) tMrfB^/v^ (2 
2) XASriiJPLT^-a-^-B:, HulEyn^ 

x^VaVWyX (3 1) iHtifEit^/vy (2 2) t# 

%z<d-7 y XA<DS^6.^sfe5>gs/^ffl^y xa^ 

1 {CfE^CO^n v 5 ^^ v-3 ^y*j*yruj ^gcOT'av? 

axi? v-3 yyyx, 

[It*3li23 milET'y x^Ds/^fciu mriET'y x 
s"<icv d P as&o&tt, 

Nd p > 1.6 4 
Vd p < 3 3.0 

*m&ism>£?iz-t-zzb&ftmb-rzm*mi nc 

gEtO^nv/x^ya yf •< ^^W^M»7 s d v'ai ^ 
v-3 yyyX, 

[If *^ 1 3 J BtffBT'o v?zc ^ v- 3 ^ 1/yXli, 1 % 

£-i-3ff#>Sl ^IE®cD7'Dv , ai^->3 yf-f7^K 
gfic/n-^^yg yyyX, 
[Ht#JSl4j HEyn^x^v-ayi/yXlt 84 
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(3) 

3 

lffjfcJSl5] MfE^n^i^v-g ^U^Xfi, 6 6 
«W±cDiij«?:*-r5 J: 5 Iz-tZ ~ b &&mtir?>m# 

[H#JS16] mriET-nvf^^-yg vuvXtt, mflE 

s&i u>-xmtfts<*7b<Dm<omm*mfe^. m&m 
[3P^©fWcc»i9n 

[0 0 0 1 J 

¥n&<Dmw.*®-mz. loo, f utyhy^ cr e ie 

centric) SfrfcLT, &#|i§/^&ffl<D}t^f|S 1 f n ©tt 

^ v-3 yi^yXi;it5tro-cfe5. 

[0 0 0 2] 

[t¥5lWgEfl5l -^{- % 5ittAtt\ {BAWK&Sg-^u 
^ y^c— >3 VSrmut>5i:V^«l6j^<. <@A<D£ 

[0 0 0 3] d»J; otammws.*? y— ^<oAS-ffcro 30 

/Dyi^i'gy-fl'^ v'a:;}' v-3 

[0 0 0 4] f UT, fti£, T^^U-f ^A^k^tu 
5©l;ffot, ^o^^^-yg ;/7jfe£fiJffl LT:r 

*) OM^^S^tC/ioT^S. Wffi&ltSTV (Xtt 40 

[00053 Hifc*Hf*x, &mn^i ltt, ffiiSffi* 

(Light source) t?fc5^ffc9, 1 2\±K 
$tmx*h<o. UIU'/VS^— yayt^^yi' (il 
lumination optic) T?fc5 0 #Rfr??F-5§-2 
k*— AX7°y (Polarized Beam Splitter, PBS) 

2 2 f±Rft§!)te/VP:/ (imager) "Cfc 9 , 3 1 ttT' so 



4 

c^x^-y3yi/yXt> 3 2i^^y-yt?^5 <1 

[0006] >"7 1 1 :7°n S?i ? ~> 3 

1/7*4 xfu^mmoXMb LT, j@B&JE*®5 v:/ 1 

[0 0 0 7] @iSJE7Kffi7>-n ia»t><£>}fcf±, 

1 2a>£>s#t&*K 'f/v?^— yay^r-fj-^n 

1 311 SiSJEETkffivv^i 1 ^?jW)tSr^;— t?Jpfr)t 

2 KIM? $ ft 5 J; 5»--T5 0 -coi#, ^ftS'f/V'? 
*—>3 V^-^^ 1 3(i. )tFy^ (Light tu 
nnel) s (light pipe) Xte^y-TTV l^X 

(Fly-eye lens) Sr^ffli-^o 

[0008] rrt?, 5t^-<^^ffli-5as»±, ?y 

t/^fctfJSftJeifc^T, Jk^©^ y-^Vv-TM (intens 
ity) *S«&— C*<» ft*&#ffiT^3t©$$gti:3sK , 36 

[0 0 0 9] <B3ttf-A^^y y*2 1 LTSlt 
Sbfc'</l</2 2KA*t£ix-53fcfi, ft^^T* (imager) 
M^-tCioT^P^ftT, /^^U-V (back plai 

n) -es#t$H5o LT, yn-yi^-ygyuyxa 
1 \- y-v-3 2x-teASW$tt5o 
[0010] ifflt^^ tffljji5/p-yi?-y 3 yi/ 
VX3H2, /d v?x ^ -y 3 y • r u tfxii^- ^<of 

BP*>, Si^l (Field of View) ©*#l,^P-yx^ 
v-3 >uvXj5SS^$tt5 J; 5^^5<D-efc5o 

-y 3 yyyXiii*^ti<^ ( ^^i^-ygy-^ 

7- j>.<D%m.bmm<Di%-m*, mw%(»'&m\~±% 

- (f/3. 5 EAT) i:iWt^iD)a3t*Jt (80%£t±) 

[0011] Jfc, ^n-yx^-yayf-f^/Wgl 
li, mWft*£.f&T5 W.W£<D%m? s b 7°n ^ ^ -> g 
lW^tSKWlmSr^Jg-rSfcJt), Xttfe^fit 
/-g-fifeOfc*. y XA^fe7 ^ /W^ Xd v?x 

a >-\s^x byt^y b<Dm\zmnirz> 0 z 5 Lfc)t 

SUfp^iea-CT'n v?i^ -y 3 ^-u-vXtt, ^fcftv^ 

[0 0 12] £«bfC, <B*^yX^fe7-f;V^^^ 
fi, 3t#a-^-f ^-ettlB&JWM-sas, £ 5 Lfc3t 

ie ©»k*s At v\ 
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[0 0 1 3] - 5 Litft1$F a lzAkt'tZ>&7 J 

*sK?.ih-C#«. rcD£5ft^#£iiS££lt3fc«>k:fi, 
ft£>ftv\, 

[0 0 14J ^b^x^-/'3 y^X3 1 <£>*8E&ltZit 
v=^^ v-a >'x^^7 P H'^e-eR, G, B3 
;*a>v<— (Misconvergence) 
5 <fc 5 t-ft-5;6 5 , Z<D£ 5 ft ~ ;o y/^— v'iV-^;^^ 
#<ft£i:, loWSi/^SR, G, B 3#M>EJ5iJ#"r 
tgiftSo IP*>> 5X=»>v<— ^aci^jJMcSttilff, 

ftttixffftbftvN, 

[0 0 15] 

[3891##fc:L«fc5i:-rSl!|]B] L^L, t*3fet?« x r 
<£> i 5 ft:/ci v 5 ^;? 3 ^/*f4 *-7\"(WS.-<:-7v 
^v'aV Is^Xffiffi&Zlttt ttftffft h ftV ^•tttgtr-T^ 
-m£T?# 5 uvXf±*5i$;fc,-C^fta»o7t. 

[0016J £fc> /n^x^ygyf^^^Kii 
f7 , o^i^y 3 y u yXtfSfiS $ tffc ittutf ft ft ^ 
tt«B©5t>. if^lowtt^'SrilJeLfet). gB##)ft 
ttflB&»eL7lt!)i-S:7 p Pt?3:*->'s V^vXfi, Jttfc 

:tOtt57'av'x!!">'3 ^yXcoASUiilL^. 

6 0SWJi©j£«coii(^?rWL.> ffcQ5ftl£Elta* 
ft^ft^bfc-^U-fe^h y y^^n^i^-ya VU> 
xasg®©m*ftf£i|g«r«£-#-;5fs^ ASi-rscDfi^ 

[0017] *&WiZ±W.<D X 5 &tt£&tt«>rajB£& 
fl^-t-Sfci&l-ftSfrufcfcWTN ^Erwe^fi, ^cWdS. 
*/h«OJ?$, iSWH^n^^^ v-3 v^^^Alc^Sft 

tttB*#*}i£$^ft^e>t, m^&mmM.mm&mis 
a-e^57"oi?^^->3 yf^yK8i©/o^x 

[0 0 18] #3gSH£>fl!lcDBl$te, 6 0IK1© 

ffl?t^fp<75KBSr^i- Loo, xHrv h» -y?n 

[00 1 9] iPxT, *&W<Dm<OB#3t*. Wft (Fiel 
d of view) #6 OScJ^Lht?, BFL/F>2. 8 

s £*T«jfi«;fcB0*asasa-fc*K ft 5 ± 5 ^ uoo N 



*7-{-/WK (Field) (D^ft&a^flrffilcSKAilH- 
SfVty I- y (Telecentric) SriiSU ft/VW, 
:/<D«/hHiiiKJ:oT&*S-^*;* bm&m (Nyquis 
t frequency) T*MT F (Modulation Transfer Functio 
n) 7 4 -A- KTt4 0 %&L±\Ztj: -5 Bi#flStE 

SrWU fSlMXM (Distortion) & 1 

Hffi^©*&— ft^5$Ofc:J6iliao)t*ik^ 
8 5 %K±T?fc 5 y u -y x -y 3 y u y t f 5 

[0 0 2 0] 

7°uV^?'sa ^U^XZMtffiVtcZfaiS^fi/a -y<f 
4 ^^ , W^*{C*5^T, IMB:fta a yf^ 

^W^Bcox^ y *->1Mj&»bS$3<ZX*;*f^-f y^y- 
Sr^ft-f-Sfll L-vXS^ JKv'x^^y-SrW'f 5^ 

2u>xi^t, stifsmi is>xmtmum2 ui/xmt 

» £BEf!t £ f 1 , MEM 2 uvX«o«1!MRjSffill* f 
2, ^fru^X©*»«jSre)t* f , ^ffi^^KfU^b 
f 1. 2-o05U>-XS¥ra<?Dgg«ISrd ^-TSi:^, 
#, 

(1) -5. 4< d/f 1 <-0. 2 

(2) 0. 4< d/f2 < 5. 1 

(3) 2. 8< b f 1 / i < 7.8 

SriiS£ <t 5 L . buIE^ 1 uyXUli, ^>ft < t 

lotli/yXi^yhSr^ ffflEm l yyXfo 
so y— ys^fflwtsicfcsyyXxu^ vhfi^i? 
x^^!7-^Wi-SJ:5fcu. StrfE^2 i^yx«tt, 
3j@<Dl^>-X^^> >- h0^^i5 3t^l/yX|: 
HfjfES^-g-uvXd^x^ y— >-S^tffi!lt- / >ft< 
it. loe^icO/Ki/^^y/^y — SrWt - ^ uyXx^^ 
VhSr-^^ w\m7°v t s*.9>'a^u>?<;*ffif&-tz>- 

[0 0 2 1 ] 

mm<omm<omm] ut, BtfiEoipft^^w^-D 

'^^■>9 >-v f ^^7 , U^^gJC*Jtt57 p nv?^^->3 
40 ^u-^X(Oft^6<jSffl^#9-|liS^Sr. SIffiSr#RS 

[00 2 2] 13 2 fi, J; Zzfa ? > 3 

^yK8f<oyp^x^->3 yyyXo-HJSMi 
Sr^ Lfciauf X?, El6f*^:^fcJ;2.7'nv? 3 :^->3 y 

[0 0 2 3] rtvtc^Lfc<!:*itJ, *JRll, ®.W%^ 
mi 3, (imager) 2 2, &^BI/-g-^2 

l, Xu -y x ^ -y 3 y yy X 3 i * All Lfcy u -yx ^ 

SO -> 3 y-T--f ^W^BK^T, BUfB7"o^x:^V-3 



¥i M 2003-57540 (P2003-57540A) 



(5) 

7 

1 t hUIE^ 2 U->-X8¥G 2 i; CC^icM Pig? <0 (Aperture 

stop) SMfc«3*, MffiSfS i i^x^g i <^#i«i£ 

mk* f 1> Jiu!ESg2 l^XpG 2 <P*$«l£SgPi£r f 

(1) -5. 4< d/f 1 <-0. 2 io 

(2) 0. 4< d/f 2 < 5. 1 

(3) 2. 8 < bf 1/f < 7.8 
fcWB3*SJ:5fcU S&iESfS 1 t^>-Xi£G l />fc 

< t i> 1 o£JU:<D#BfcS 1/yXi U*>-h (lens eleme 
nt) f>&< £ t 3oJW±0^®UVX3iU^ V h£r-g- 

MIH^i u>-X#g y — ys#(i!)<D 

(Positive power) Sr^fO <fc 5 L"CV»<5o HUfEfi? 2 
VX»G2tt. SfHWUVXiP-^VNOgE^-^fc^S 
Sf&l'yX (Cemented Triplet Lens) Sr^^ MIE 20 
3^-g-U^X^fe^;? y— tfclOfil 

[0 0 2 4] HUlS^l l^VXl^G 1 ©^SfcBl-VX^U 

^ >- h li, < i t> 1 ffiEU:©#*DGfc fes J: 5 {w-f 
[00253 BfrlS^i i^XS¥g 1 o^suyXii/ 

[0 0 2 6] WIS^2 UVX5¥G2<D3^U>-X(±, 30 
jKv'tM •?-$r-?*f4 j}>V/<y— (positive optical pow 
er) Sr*-rs«t 5^fS„ 

10 0 2 7] H&IEm2 ^XgG2©3S^uyXlt 
<P:*:©L<-VXaS*Xf7M -fa-fr 4 (negati 
ve optical power) Sr^i - ?) <fc 5 Id L» fife© 2 UVX 

[0 0 2 8] HtlfE^2 l/VXi¥G2 0 3^l^^X(i, 
yfkOU-yXcDWSr^. (refractiveindex) Ndcifife 
<0 2 U-VXCDffigr^ (refractive index) Nd s ##C<D 40 

iNdc -Nd s I > 0.16 

[0 0 2 9] ffj|E^2UVX^G2<03^UVX(i, 
^©l^yXOTy^t (Abbe number) VdcirfliKD 
2 L'yXOTy^lt (Abbe number) Vd s &}k<n%i 

IVd c-Vd s I > 2 3 

[0 0 3 0] BufEg§2 U'>'X^G2(D3«-a-f>'X(i. so 



8 

*£:<D uyX&tf'JT- -f rf Hr-77- ■< X7/w«!7 — u 
fi&<D2 u->-X»i^^^^'4-7 p 7 i ^X;/v^l7 — 

[0 0 3 1] tWE^Pi^n^fg >-UVXfi x ffrfE® 1 
fvXi¥G 1 tHu!5^2 uvX»G2i:OM^S#tiE^ 

se> u m&m&mxt. mmm 1 wxi* 

[003 2] MsERlf^fi, WISKIt^»A*f^3tilS«t 
4 5 < t h < 9 0 

J: 5 

[0 0 3 3] ifEyn-yi^vaywyXit Slris^n 

a ywyX3 1 tmU%'W-7 2 2\z.£%.(F>-7 
yXA4rjgApT^-&$-&, BulS^nv^^^^g >-u->-X 
3 1, WIS^VW^ 2 2. #t©7 , yXA©i-&i^ii 

[0034] fuiarxyxA^n^fi, iifi2:xy xa:/ 

n 9 OffiJFf^N dpt7 s"<|ft V d p 
Nd p > 1.64 
Vd p < 3 3.0 

(003 51 itfE^nyi^-yayuyXit 1%KT 

fflf-f^h— yay (distortion) £r#i~<5 <fc 9 

[0 0 3 6] fufEyn^^v-H yuyXU, 8 4%U 

[0 0 3 7] j|frfE:Xnv?; E *v'3 yi/yXli, 6 6ftt 

[0 0 3 8] hmIH^dv?^^ y 3 yuyXfi, MIBIBi 
u>-XS¥G 1 tft/W^ra<a80?ff£Bjeu *uiBB2 1^ 
>-XpG2SrM^^i6^L. 7^-*v-^^Sr^g5-r-5 

[0 0 3 9] wCOipi-ffifJ^^^c^iq^i^T'nv? 
v-s VTM^^W^Jioz/n^cc^i/a ywyX 

[0 0 4 0] *l6?^^J:^n^^^^y^-^ 
/H/^^^ (Long Back Focal Length) K 
Ty^/Vrl/tyM (Wi 
de angle Telecentric Projection Lens) tiu )tMtfi8 
M*^*. %'*)Vzf (imager) % fe^d/^dt*. 

K gg^iiS Xp v^x ^ v a y X t 1 1 , # 

(image) Srtt^lSIt LT, ^C{liffiffl®S^i*^Sr* 
W5f BSItl^pyx^^a y ■ r ut* (Xfi^e^ 
^) ffiyp^^ygyi/yXrfcSo 
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[004 U tz.-Q. m2<nz. oic, 

(Negative Power) Sr^Ti-^ l^XS^G 1 t 

— (Positive Power) Sr^-fS U->-X3¥G 2 CD 2o 

ouvXs^id^&t^ ^vXSGiiuyX|fG2i 

<D^(CMD^9 (Aperture Stop) ftQtM1r%» G 1 U- 

vXipo^^^Bgii^ f i „ g 2 i^x#©*r$«SRjft 

m.M*i 2. £#UVXoW^£gg8t£f , ^ffi^ 
IglSt^bfl, 2o<oi^^XWWwlE8t^di:-r5i: 

( 1 ) - 5 . 4 < d/f 1 <-0.2 io 

(2) 0. 4< d/f 2 < 5. 1 

(3) 2. 8< bfl/f < 7.8 
*#)OgS l UVXpG 1 fi. 1 1> 1 OJZA±<D#l£ 
BuyXi^>|> (lens element) t'M<it3o 

i*g i <dx? y ->-s*Hiy<D*tffiic*)5 uyxi u-^ 

^M±. aKS?7*^:7V*!7 — (Positive power) fc^l" 
5, 

[0042] 3! 2 Of? 2 UVXpG 2 ft, 3 ffiO kVX 

V h ©g^d»(b & 5 3 g^l^yX (Cemented Tri 20 
plet Lens) CO 3g^l/VXiii^^^ ]) — ^ 

[0 0 4 3] 6 0*S*±©j£fc©jg*!Sr#-f-3J:5fc:-f 

5i5C^5 ofc**** G 1 i/yXfi: 1 oJ£i _kO'>& < 
£ h 1 B^^S'CfcST'^^^s/iJ'^EU'^XSrga 

1 %JWrti;«tfe-5 0 ::f#»li'yxii, ininf, ft 

[0 0 4 4] v>j ^ -> 3 yf^ ^-/H l±« # 
*V\ |oT, ^7^U"VX (Glass lens) fcJt^Tm 

5 mzmt&vc&tto&L la ^=7*?-y 9 mm t- 
[oo45] sfc, ^xtrmofc-fcataaufcRt* 

[0 0 4 6] r. 5 Lfc&#£iS£-r3fc©K % ftfljofl 
1 u-^xi^g lco^fli/yXi^ vhfi N ?§vv*Xf 

7" 4~7'%"f7' 4 3) )V/<V — (negative optical power) 
Xf±SIV3tfv ? '7M XsJ-Xx-f X;/W-?y— (positive opt 
ical power) 5r^-f-2> 0 

[0047] teffl Lfc^Eco^esc:i± x & 



/0 

[&l] 

s = - y " +/4y* +By« +C/ 

[0 0 4 8] z »23tffc*nri]-e, ytt}fe$fcfcrp]i 

= s/^^m-Cfc«3, A, B, C, Dfi^ffi^-e$> 

[0 0 4 9] -»:/o^x^i/ayf'f^^H'g 
B^^^SSStS^S^/^y (imager) fi, R, 
G. B-?rix-eno3J^feSr*ai-5 3i®<D^/^Sr^ 
fflf-Sc CO 3 fla©}fc/</vXo^ fe#8f/-g- 

&±&kt£ivZ> 0 ^©tt, yp^^i/ayuyxo 
ii&feiJxJitfSXtv^ R, G. B -^ivetvo-r ^-v 5 © 
M^itiot^;!' y — VSiSSBT-OR, g, B^-H 

[0 0 5 0] lot, *^PJJd«t5^o^^^iy 3 yu 

vx-en, g 2 u vxsmc 3 <@o u -yxtftft bfc h y 

T'^l'yX (Triple Cemented Lens) LT^f 

[005 1] h y X/Mg-g- u-vXfi. stfi^ ^ X jJ-Xt- 
■i X7 /W-?17— (positive optical power) 5rWL-T*3 
•K c f*Ot'>'X^^.X^x-<y^-7'7 L -fX7/w-?y-$r^r 

^-T5„ *Lt, 3^-a-u-^XcD^ouy-XcofflJf^ 

(refractive index) Nd c t<lfe0 2 UVXoffitfr^ 
(refractive index) N d s * s ^SrSIS^"5, 
|Nd c— Nd s I > 0.16 

3fi^yyX(DtJt©yyX©7 5"<f (Abbe n 

umber) Vd c tte©2 l^yX075"<|t (Abbe numbe 
r) Vd sf±, Ik&m&i-Zo 
|Vd c-Vd s I > 2 3 

G 1 UVXffiMc:R§ni&») (Aperture Stop) tC* 

[0 0 5 2]—^, /p-7i^-> 3 yf^7WI| 

ui?^? y 3 vuvXoS^Dcou-^Xi^G 1 £gS2 u-y- 
X»G2 k(DmizB.ttM**5*>^Xzfvi?~?~>3 
XrtgCT*3tMSSSr^xi5Ci:^T^5o fiP*>, Slt^ 

T^D i?^ ^ 3 y u VXftgiiT3fcig!iS£3£H-T?# 5 i 

[00533 :W:iot, Xov'i^yayf^X 
wf3£»co&=rr# (Depth) teWLblrz. ti>^^i Jz 5 
^/«c5o Xayi^-y 3 yi/yxt^^ y — >t 

OW(C 2 <BXtt 3<BO^^ffl-T5 v-^.^A(^Jt-<TP 
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45 < th < 90 

Xn fx/a 1/ ^^Xrt|fB-e3tfeKSr3Ex.5 - t 
^SlfitcowXli, Xni/m^ v-3 ^^XwfiS 
W-3£*B3\ ? (focusing) <£>fc#\ 

x*ytmcfe<>xmmzW)fri~Wr&, y->-±-<M 

v^Va^WXtf:, ^^X«G2^*SrlWr«lc:»36> 

[0 0 5 41 SltS y * y y * */l^WX (Liqu 
id crystal imager) £r{£/B LfcXu v 5 ^ ^ ^ 3 >-t=^ 

[0 0 5 5] ^S^P^x^Va VUyXfi. 3tiS 
3 V *»</uX (imager) 2 2, fi$M*/^J«*<0«3fctr 

^x^vayf^^/K^^^ y — vffi!ja>e>§iD 

(O^ISr-J X/*!7 — (Negative Power) Sr^^S 1/yX 
#G 1 ir^K^-fX^y— (Positive Power) 
U^X#G2^2o(DU>-X|¥i:#^ccOXy XiN (Pris 

m) ©»fr-e«iasstt5fe5Mi/-fr/affl^ , y x^x* 5, 

[0 0 5 63 ^(Dtcfr, ^v^x^ ^u>-Xcois:ff 



12 

ifs '<y#7*—%A'l'l/jf* (Back Focal Length) 

X<D^^SSr/h^<-T5r i*5-egr5 o ^oT, ifcffiifc 
H&^^IRIS (Off-axial aberrations) ^^JEiT^ 

#»X^* (Glass) #f©yyXA^py^S:tt^t 
SrtfcioT, R, G, B«f:jX'ett(D3IBfeSr^a*t* 
5 3 jB«>3fe»</uX"C*> S r. t i^Ht^yp ^ i/ 3 

R, G, BZifb^fUDj i^cofe^coMiE^WflJ-e 

[0 0 5 71 «£oT, WSHIctS^D^xiri/gyi/ 

-Y X-f V"^ 5/ ^ * (refractive index) NdpiTy^ 
$C (Abbe number) Vdpfl &£ffi£-rS 0 
Nd p > 1.64 
Vd p < 3 3.0 

3 <@<Dft/^X3r?iJffi-r 5 Xu ^ v- 3 ^ 4 * X 
<J$im<DWr&te, R, G t B^tl^CD^^ (Panne 

1) *ssiMcahs:tt"e*>*fcftfc, #jBE*su^-/^7* 

— X^l^X* (back focal length) 0>£JB#CEVMC 
ftCOX-AUyX (zooming lens) T^lF-f ^SrHfrl" 
5 0 :WiJ:ot, 6ffiF*fcMTFttlBS:*IM"«^4: 

[0 0 5 81 «±^#S:SJ£t 5 / p v^x ^ v 3 y 
vXo|«6»JBS:*rf5i-rtuff % &eDi43 9-c*>5. 

[0 0 5 91 *ltt, H2fc*H-«J(Ei|a6»«Sr*L 
fc*-e, H3tt, *10SlHl«ilcJ:5MTF^ 
W^*Sr^-r X^ 7 ~C*b 5 0 

[Si 3 
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13 



14 



f - & 



n w.mm g.estffis© lgssooo g?juo» 



3: 


SP.SMI8 


3S.TOB0B&) 
















a 


: CC3S1FS 








a 








9 t~.S0S 


3: 








as? ^sggis 


<J: 




23.43UBB 






Q: 


-HSOLflOQOO 


8.606000 


l.WSSSSBg 


G0.@ga. 


0: 










V: 


•gLttuon 


28.90000 


1,C3HS9 




8! 




6,09009® 


LttiOOa 




©: 




11.08600© 






U9: 




aa.SNaos 






Us 














isjooooo 








osdloooo® 


8.000000 




47.1^1 


Us 




20.000000 






IS: 


-mtwir 








10: 




19.00QQQQ 






17: 


-attune 


a.aooooo 


1.93&80 


STJOH 


IS: 




21.000000 




?0.tO8 


102 




1.060000 










21.000000 


i.®m® 


@O.M0- 


a: 




39.000000 






23: 




1.006060 






23: 




1.300000 






fl&« 




SB.0O0000 










29.000000 






2Si 




0, 700039 


i.s&sm 


KLX883 


Sf» 


sua* 


3.0 






23= 




1.2G00GO 


l.BlOvGD 




22); 











[0 0 6 0] -t^T?, Sgl HJSJfiJfflUi, EtfS8 0&££ 
fcW'X©W#JKjGi!0iF=l 1. 4 9 9, GIU^X 
WW^-^AKHtF l=-6 9. 0 6, 
ffiMRiiUEtt F 2 = 5 7 . 2 3, &ffij££BBH B F L = 
5 4. 5 5T*6 0^^±<OJ!SA(Ogi^| t B F L/F = 

[00 6 13 *lTf % B52 7<£>ff§(i, **t«x©R, 
G, B 3fe<D/^/Ptfe^S|/^©fc«»t*8S 1 S-e© 
BE«Sr3{@<E>X— AtteSrfcVN-OS-* 5. 0 0 2mm, 
5. Omm, 5. 0 2 0 5 mmt Lfc 

[0062] El 3 ft, ^^v-^r/V-j^iS^C (spatial freq 
uency) 4 O linepair/ mmJ"ClDMT F (Modulation 
Transfer Function) &CODE V (ORAi©l'y 

l/\ feb*57^-/l'K (Field) LT4 O linepai 
r/mm-e 4 0 %«±©MT F r i fc„ 



[0 0 6 33 *2tt, m2\ctt-rz%2mi&Mm*7FL 

H4tt v *2 0JB2|l!t»i[IK:J:5*2 0u-f 
2©*23aS»ffllK:J:SMTFfl!)»*fil6**r*Ufc* r 9 

[0 0 6 43 a2coHl£^litt, @tf!6 6£i 

^flcUXXO^nWftjttCIBF^l 4. 9 9, G1I/VX 
#©W3b£ABE«tF 1 =- 1 5 1 . 59, G2 U^*m 

<D^mM.m.mF 2 = 42. s 1 5 , ^ffi^^sgiSB f 

40 L = 4 2. 2 4 2t6 0 &£l±Ofe-pj<Dmft b B F LX 

f = 2. 8<D&\,^mm&$m. Mft7^-/vK©i 

[0 0 6 53 *2©I2 7©J9£fi, ^Mtl©R, 
G, B 3fe^/Vi:^Bt/-a'^fc*(0?tgSo 0 n^T*0 
K$£3|@<DX— iv(£a£*S^-C#<* 2. 480 1 6m 
m, 2. 5mm, 2. 5 44 8 7mmtLfc, 

[*23 
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15 W 





T- ft 






Nd 


Vd 






460.000000 








l: 


70.U78B 


3.900000 




1.492000 


67.2000 


f : 


4.962903 










A :0.i 


M3ttC8MH B 


:-.22S74flfr06 


1 c 


:0,OOOOOOB*00 


0 :0.00O 


2: 


27.04589 


11.138420 








X : 


-1.101540 












1435J3KW B 


:0. 172111*07 


c 


:O.C0000GB+0O 


D :0.000( 


3: 


9B. 74432 


2.600000 




1.689128 


61.2628 


4: 


36.77401 


9.930984 








5: 


-31.29063 


2.000000 




1.7B5199 


27.8308 


6: 


67.49U6 


4.232723 








7: 


220.74SM 


8,773917 




1.6Q9419 


38.0106 


a: 


-44.84024 


O.200000 








9: 


112.26606 


9.423019 




1.5814S9 


40.8907 


ID: 


-56.00813 


61.353968 










*K* 


10.716008 








IS: -127.00208 


8.800000 




1.716998 


47.9611 


ia: 


19.19048 


8.979075 




1.796199 


27.5306 


14: 


-36,44000 


7.543079 








15: 


133.11477 


7.702129 




1.487489 


70.4412 


IS: 


-21.0030* 






1.75S198 


27.5902 


17: 


38.99451 


8.486306 




1.487489 


70.4412 


LB: 


-44.24004 


0.200000 








19: 


66.00218 


8.698681 




1.60311D 


60,8948 


80: 


-96.002 Id 


9.000000 








21: 




1.000000 




1,518798 


64.1989 


22: 




1.600000 








23: 




1.000000 




1.818798 


64.1983 


24: 




1. 900000 




1.S50000 


60.0000 


23: 


ftHR* 


59.200000 




1.848882 


23.8258 


26: 




0. 700000 




1.516798 


84.1983 


27: 




2.600000 








28: 




1.1O00O0 




1.616798 


64.1983 


DC: 


*R* 


0.000000 









[0 0 6 6] EI 5tt\ *'<>'*r/um&m4 Olinepair/ 30 MT F $r#5 ^ t &-Q%tc 0 
mmJWMTF (Modulation Transfer Function) $r [0 0 6 7] S3fl SI 2 ^^5^ 3 Hlfi^Sr^ L 

CODE V (ORA±©l/yXR«-y7h?x7) fc*-C&5« 

(Field) \Zft IT4 01inepair/mm^4 0%J£A_h(£> 
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17 



18 





Hi 

•T- «E 






Nd 


Vd 


F» . 


JrM. KH 


SfiD.OOOOOO 








1" 


185.86618 


7. 600000 




1.492000 


67.1000 


K 


3. 300474 










A 




'-.1295UB-CB 


c 


: -.7814638-14 


D :-. 116963-17 


2: 




4.600000 








I 


-9,389157 










A 


:-.8B9233B-06 B 




c 


'-.173013- 13 


D :-. 36*6741-17 


3: 


406.91275 


3,900000 




1.756109 


27.6306 


4: 


97.34973 


21.72/303 




1.816798 


64.1989 


5: 


-234,0048 


6.693089 








6: 


46.98971 


2.600000 




1.744003 


44.7300 


7: 


38.39428 


13.166S96 








t: 


-28,06150 


I. 800000 




1.744003 


44.7200 


ft: 


28.0S1S6 


10.600000 




1.603419 


36.0106 


10 1 


-76.48fl5fi 


9.790861 








11: 


106.E6U0 


7.200000 




1.698944 


30.0606 


12: 


-105.95130 


83.331551 












13.408848 








14; 


-153.35700 


3.800000 




1.716998 


47.9811 


15: 


17.48745 


9.494718 




1.755169 


27.5306 


tt: 


-60.98429 


4.537518 








17* 


106.45837 


3.647387 




1.487489 


70.4412 


IB: 


-19.79904 


3.200000 




1.756196 


87.6303 


19: 


83.97477 


6.717397 




1.467469 


70.4412 


30: 


--60.44431 


0.400000 








31: 


66.78603 


9.401784 




1. 606110 


60.6916 


23: 


-43.17616 


14.000000 








23: 


tote* 


1.000000 




1.516796 


64.1983 


24-* 




1.600000 








26: 




38.600000 




1.647889 


83.8483 


as: 




28.900000 




1.846861 


33.8356 


ar: 




0.700000 




1.510796 


64.1963 


38: 












> 39: 




1.100000 






64.1983 


DO: 




O.OOOOOO 









1 0 0 6 8 ] m 3 (omMMMi*. m&7 6. 2mt±# 

l^^XcD^T^^IggflF =12. 17 2, G 1 U>-Xi¥ 
OW^^ggfiF 1 =-4 6. 4 V G 2 U-VXltroWa 
«U&Bg8iF 2 = 4 4. 6 1, &ffi^£Sg$tBFL=5 
1. 2 5 7f6 0SH±O£AoBAi:BFL/F = 
4. 2 £>ft^ttS££EMK fi^7^-/VK©±3t« 



[006 9] S4lt 0 2tcM-t-5^4|lllS^«|^-t- 
1*4] 
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Iff 



20 



#3 



Nd 



Vd 





ass* 


550.000000 






I: 


54.12247 

#S*ffi: 


3.800000 


1.488000 


57.1000 


I 


: 1.573351 








A 


;0.G74fi8flS-05 B 


:-.U6946B-06 


C :0.O90000E*O0 


0 tt.ODl 


2: 


28.99368 


12,426456 






I 


-2.887668 








4 


:0.19G196S-04 8 


4.4Z8298E-O0 


C :0.080000BIOO 


D :0.08 


3: 


128.6090? 


8.800000 


1.747600 




4: 


3D. 19730 


16,336375 






B: 


83,37008 


2.600000 


1.744000 


44.7000 


6: 


34.96475 








7: 


-30.84130 


2.800000 


1.678486 


63.0503 


0: 


-69.98418 


1.199447 






B: 


2914.67747 


6.073154 


1.688888 


41.0168 


10: 


-70,48657 


0.804097 






U: 


-2891.88138 




1.078148 


35.5399 


18: 




64.000000 








11.975729 






14: 


-136.06069 


3.800080 


1.718998 


47.9611 


15: 


80.87837 


9. 181388 


1.755198 


27.5305 


tfi: 


-64.39001 


6.181027 






17: 


866.63048 


8.609736 


1.487489 


70.4418 


18: 


-81.08469 


8.800000 


1.765196 


87.6803 


19: 


43.96067 


8.708788 


1.487483 


70.4412 


80: 


-67.68460 


0.100000 






81 : 


-1291.24473 


4.170773 


1.818798 


04.1983 


22: 


-113.15588 


0.100000 






23: 


89.78361 


8.998417 


1.578158 




M: 


-47.79963 


13.000000 






Sfi: 






1.610796 


64.1988 


26: 




1.S00000 






27: 




3(1.300000 


1.047689 


88.8482 


28: 




25 •800000 






29: 




0.700000 


1.610798 


64.1983 


30: 


ana* 


2.600000 






31: 




1.100000 


1.616790.64 




DC: 




0.000000 







[o o 7 oj m4(ommmmt±, w-%79. 7mt^.w 

UVX^^^EgftF =12. 2 17, G 1 UVX|¥ 
W^^/SggRftF 1 =-5 3. 2 6 9 , G 2 Ul/X%$(D 
*r&££EJBF 2 = 4 7. 6 5, &ffii££S§S£B F L = 
5 3. 8 9T6 0&Sl±<OlZ1l}(Dm-fik BFL/F = 

4. A«>&.>*mmtam. **a7-f-/n*©£3ti» 



[oo7i] m 5 f±. in 2 5 mmmm*7*ir 

[*5] 
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NCI 


Va 








632.005748 






1! 


75.06456 

rib Cft UK 




3.600000 


1.492000 


57.1000 


t : 


2 .906007 










A :0. 


186280-06 


B 


:-.438KaW0 


C :D.OO0D00E4OO 


D :O.000O00Bn» 


2- 


20,92247 




11.144828 






K 














73573IK-<J5 


0 


.-.7131758-09 


C iO.QOQOOOMO 


0 ^.OOOQOWOO 


3: 


w.onaoo 




12.000000 


1.688707 


45.6381 


4; 


-75.09012 




2.0O000O 


1 ,715128 


27 .5302 


91 


-450. 64463 




1.288914 






0: 
7; 


M.B9034 

17.7SB03 




2.600000 
9.911742 


1.744000 


44.7000 


B'» 


"38.03772 




8.800000 


1.8B7314 


43.4944 


9: 


-1S.127J8 




2,800000 


1. 744000 


44,7000 


ID: 


-153.53065 




1. 647116 






11: 


180.09095 




8.200000 


1.623281 


40.0084 


12: 


-40.58371 




69,604466 












9.867715 






14: 


U29.84737 




2.800000 


1.710998 


47.9811 


15: 


17.76134 




8.566892 


1.786199 


27.6306 


U>: 


-100.02345 




10.999688 






17: 


255.90057 




7.473630 


1.487409 


70.4412 


IB: 


-20.40146 




2.200000 


1.755198 


27.8302 


19: 


27.06054 






1,487429 


70.4411 








0.100000 






Zl« 


59.53424 




8.740083 


1.803110 


60,6946 


28: 


-49.64700 










23: 






1.000000 


1.518798 


64.1882 


24: 






1.500000 






26: 






27.000000 


1.647689 


38.8422 


26: 






27.000000 




23.8296 


27: 






0.700000 


1.618798 


64.1988 


28: 






2.500000 






29: 
UG: 






1.100000 
0.000000 


1.516798 


64.1988 



[ o o 7 2 ] * 5 <Dmmrm\±. mnso. smt^ 

U>-X(Dm%}M&mffiF = 11. 195, Gl 1^>-XS¥ 
<om%)MM.mffiF l=-3 4. 0 7 1, G2U->-XjSMD 
^T^^^ilF 2 = 4 5. 7 7 3, &Ej££;ggBftB F L 
= 5 0. 7 5T*6 0^±©JK^©@i^i:BFL/F = 
4. 5<OftV^®«U£B£ii, *^7^-/VK©^)tijg 



[0 0 7 3] *6fi, 0 2lC^-t-^^6 3ll£^ffiSr^"f 
[*6] 
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17.000000 
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g qoooqo 
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IS 000000 
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5 000000 




i SBsass 
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5.000000 
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—59 .3S823 1 




^.000000 
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11.000000 








11. 


<f£l ,49177 




13.000000 




1.60843& 




is?* 






ion mwwm 






















1*3 • 










1.710989 


<Sr.9oll 
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34.30884 




SO 000000 




1.796490 


27V8808 


18: 


-SKA 




IB fllWI 








17: 


103,71381 








1.487489 


JBL4413 


ia: 


-89*27807 




3.200000 




1.7B519B 


87.8808 


19: 










1.487480 


70.4418 


ao: 


-114.83730 




0. 100000 








22: 


67.53347 




11.000000 




1. 603110 




33: 


-69.12859 




18.000000 








23: 






1.000000 




LS18798 


8&.19B8 


34: 






1.500000 








35: 






33.000000 




1.847098 


39.8488 


38: 






25.900000 




1.848083 


33.8898 
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0. 700000 




1.S1879B 
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1.100000 




1.818788 
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0.000000 









[0 0 7 4] *6(DHlfef^{4 v Ift7 9. 6gi£# 
U VXOT^-^^ggPSlF =11. 555, Gl 
©^^SEStF 1 =-7 3. 1 5 » G 2 U-VXS¥<D# 
aiiSBlF 2 = 5 7. 70 2, IgBiLSgggSB F L = 
3 9. 7 6 2 76 0SK±©)£AroB^ t B F L/F = 
3. 4 <aft^&fi*K£C|fe 7 4 -/u KW±3tS 

[0 0 7 5] 5te«M]tt, 6 0£&Lh»@tf|£r 

[00 7 6] «_h, *ISW©S^ L<^|£i67fcW$£t&93 L 
rt^fi, WHI J; 9 ft* 3#$8l^<Dg& 



[0 0 7 7] 

>X»i x 6 O&WiWjltfSSr^rU ^n^yi/g^. 

« [0 0 7 8] *fc, T'ta v?i^iyg V • xUfc'Xfi^e^ 

^7^-;VK7V^ (field angle) Sr^i-^o fi§o 
*a±fttfSiDt>t£&©:/n^y v-g yyyX?©^» 
*Jt&t*Sr?E£-e2\ i^^XrtgiJtrKl*«ESr*J^ 
so y h«ift$^*/HbUfci7t-»tT/i<, **e«£i*i^X 
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[0 0 7 9] ftMmtii. i*/ii/yx®7*- 

h (Contrast) ttlBSr*-fa* 

tt. SXGAO. 7inchO*/</K/trtt«UBi 
##Slte<OfWiM$)*5i-T? 4 0 linepair/mmMT FfittfS w 
■^'^(±6 0%£(±, JSi2T-f44 0%£l±<Dte.m&m%: 

[0 0 8 0] Sfc, PBSM2M7-fM (Dichro 

ic filter) ^<oft¥&&v>&m*m*:tmwi-%tc!t> 

tf nrv h y ;/^)tf os^^tfcs. BP*>, w 

ttfrWffcfcfcVN, ^©fc*, AWt>t^ (enterance pu 
pil) roftiSfi, j»R*t?*»t*bliftfe*V^ t£oT, 

mz.mm-sr%-?v ? -> 3 >- i^x*- a^, Lfcgbmas 

#b*t5J; 5tft5, 
[00 8 1] *fc, *^g^tt, &&m/iif&&*W.W.-Z 

U 8 0mmK±W^y^7^— */Vl/y^ (back f 
ocal length) Srfliifc LfcgbJ&fc&So 
[0 0 8 2] *fc, 3tt/D»;*?'/ a y 

^©SgSftA55H,\(-^t!loX— AU^X^If^ V (zooming so 
[01] 
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lens design) fcHtTU :Jll;±oTM$iMTF 

[0 0 8 3] !7-T K7V^/H/yX (wide angle 

lens) fi, ##Ktel>JiiZ27fc*ifc&*LTVN.5d5, * 

< xt> 8 o%i&±.<Dm^mmftmit*mm-Q% 

[SSOlffi^fttBJ] 

[El] -Mui/nv'i^^gyf-f^yWSfO 

E^T'n v?^ ^^ 3 y i^^Xw-Hlfi^^i-|giE 0 
[031 *10^1*it^SJc:<t5MTF(0^*fM*Sr 

[05] *2co^2^1£^fi^J:5MTFro^^*Sr 
[06] *%W;J:5yoi'x^v'3yf^^yi/^g 
So 

[^©IttW] 
1 1 ft* 

1 3 IR9§%¥* 

2 2 

2 1 fe5>m/-&Bfe^ 

3 1 yn-^i^-ygyi/yX 
G 1 ft 1 U><X8 

G2 ft2U^X& 



[0 2] 



32 



CI 



C2 



ftffl 2003-57540 (P2003-57540A) 



(15) 



[03] 



0&T HTF 


SftHfia 

N 

; 5 0.9B*-*F(21.fiB) 


nuw i 

IM4rtto t 

mow i 

MMW • 
ULOKU • 
UMMI • 
4954IW • 
49X09M « 
44O0IU 0 


LVU , Jff 5?-> 3^1 20O1 *2 B 140 


a 0.7>i*-*K(30-43) 



1.0 
0.9 
5-8 
Q-7 
0.6 

•as 

0.4 
0.3 

O.Z 
O.I 




**#-*j^*o.ooooo 



[05] 



0#T MTF 


- BMfflRJ* 

«J 

; 0.57^-*+' (17.1 1) 


499.0 KM 1 
429.0 MM 1 
999.0 MM 1 
599.0 KM 0 


LVU 


#5>5/3>1 2001*211140 


i O.T?«K (24.51 ) 

—Zr—'ZZ l 1 .07r~*F<32.96) 


999.0 IfM 0 
929.0 KM 0 
49*0 HW 0 
1999 NH 0 
**9.0 KM 0 


1.0 


<?«#-Di,>VO. OOOOO 


0.9 
O.B 






0.? 








0.f 








0.S 








0.4 








0.3 








0.2 








0.1 






..1 




10.000 20.000 50.000 


40*000 
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(51) Int. CI. 7 fagiJIS-§* F I f^-y 

H0 4N 5/74 H0 4N 5/74 A 

F & — A 2H052 BA02 BA03 BA09 BA14 

2H087 KA06 LA03 MA08 NA14 PA16 

PA20 PB08 PB11 PB12 PB13 

QA02 QA07 QA17 QA21 QA22 

QA26 QA34 QA41 QA46 RA05 

RA12 RA32 RA41 TA01 TA03 
5C058 BA35 EA01 EA12 



